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Test  Shipment?  of  Peaches  frc'T.  Soutn  Carolina 
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Test  shipments  of  pfacr.es  were  made  In  lcj--#  fro~  boat.';  Carol  ina  to  Yorn 
In  which  various  bulk  packages         modifications  of  packages  were  comrared  as 
well  as  the  effect  of  different  methods  of  refrigeration  such  as  preccoling  and 

the  use  of  fan  cars.     Result*  of  these  tests  nave  been  reported  in  a  report  on 

AAR-TJS7A  Teat  No.  2CJ  cu<i  in  E.  T.  &  5.  Office  Report  wo.  l^y. 

Results  of  additional   tests  made  auring  the  15L\-  shipping  season  are 
reported  herein.     The  type  of  tests  made  af  outlined  in  table  1. 

Tests  no.  1  and     .     Comparison  of  cushel  box  with  naif  oushel  baskets  in 
fan  cars  (test  1)  and  with  oushel  oaskets  in  non-fan  carp  (test  U). 

Description  of  containers 

due he  1  oox.     This  box  ie  similar  to  the  eastern  apple  oox  and  has  inside 
dimensions  of  lb  1/ 6  x  12  1/2  x  11  inches  (capacity  2217  cuoic  inches).  The 
ends,   sicie6  and  bottom  were  solid  ana  the  top  consisted  of  U  slats  unitized  with 
cleats  at  etch  end.     A  corrugated  pad  war  used  on  trie  bottom  and  a  cu=nion  pad 
under  the  top.     ooxes  were  made  up  with  the  tops  on.     They  were  then  faced  and 
Jumble  filled.     As  the  side  pieces  were  10  incne6  wide  tnere  was  an  opening 
1/2  inch  wide  and  lb  inches  long  along  each  Bide  ed^e.     Thi6  makes  a  total 
opening  for  ventilation  of        square  incnes  witnout  a  oilge.     As  filled  for  the 
test  shipments  the  boxes  generally  had  a  slight  bulge.     Weight  records  indicated 
that  the  boxes  contained  about  7  pounds  leas  fruit  than  the  bushel  baskets.  The 
boxes  were  loaded  lengthwise  in  the  cars  on  the  side,  6  rcws  wide,  3  layers  high 
end  21  tiers  long  with  2  additional  tiers  at  one  end  in  which  they  were  loaded 
crosswise  5  wide.     The  total  load  was  53^  boxes. 

5-jsrel  baskets.     The  bushel  baskets  used  in  test  number  ^  were  the  standard 
ventilatea  tub  tyne.     Slotted  liners  and  cushion  i:ad6  were  used.     As  pointed  out 
in  en  earlier  report  (R.  T .  *  S.  Office  Report  No.  199)  the  total  area  of  opening 
for  ventilation  with  this  type  package  is  only  about  3-^  square  inches  (a:=  com- 
pared with  at  least  32  square  inches  in  the  box).     The  baeKets  were  loaded  in 
the  cars  6  rows  wide,  3  layers  high  and  2d  long.     Tne  load  was  staggered  and  had 
a  total  of  396  baskets. 

Half  bushel  baskets.     The  half  bushel  baskets  were  the  standard  ventilated 
tub  type  and  were  packed  in  the  same  Tanner  as  the  ousnel  baskets.     They  were 
loaied  in  the  car  i  wide,  U  high  ax.d  26  long.     The  load  wbe  staggered  and  had  a 
total  of  fc'32  basKets.     Althoucr.  it  w&s  intended  to  compare  the  bushel  box  with 
bushel  baskets  only  the  half  bushel  basket  load  was  availaole  for  the  first  test. 
They  were  used,  as  a  test  in  indicated'  that  the  rate  of  conlinfc  of  peaches  in 

half  bushel  baskets  did  net  differ -significantly  frcx  the  rate  in  ousr.el  oastcett. 

Records . 

fe  \p  are  teres  en  route  were  obtained  by   ..eans  of  Ryan  recording  thermometers 
plfced  near  the  center  of  the  packages.     The  tr  e  rmo  meters  were  placed  in  5 
positions  in  each  car  as  follcws;  bottom  q  :arterlength  (BQ.L),  top  qua rterlength 
(TQL)  and  bottom  (BD),  middle  (i-lD)  and  top  (ID)  at  tr.e  doorway  all  in  centerline 
positions. 
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Sight  tent  packages  fillea  witn  comparable  fruit  that  was  more  mature  than 
the  regular  commercial  pack  but  still  firr.  to  ijbtd  were  snipped  in  each  car  for 
examination  after  holding  for  ripening  at  destination.     The  test  packages  were 
placed  2  each  at  the  top  and  bottom  quarterlen^th  ana  top  and  bottom  doorway 

Results  of  Test  no.  1.     Loading  of  the  car  (WZ  b^Ofg)  with  boxes  started  at 
V.00  PM  and  war  completed  by  3:3^  f  ^  •     Fruit  temperatures  during  loading  varied 
fro ir  7L0  to  6h°i  .     Bed  Karen  peaches  were  used  in  the  test  packages    but  the 
balance  of  the  load  was  iurnett  Alberta.     Loading  of  tne  car  (VfE  o6U2fc>)  with 
half  bushel  baskets  started  at  c :  4^  Pk  and  was  completed  by  11;00  PM.  Fruit 
temperatures  during  loaning  varied  from  72°  to  7&°-     This  car  was  loaded  with 
Wed  Haven  peaches. 

Temperatures  en  route  taken  from  tne  Ryan  therriometer  charts  are  shown  in 
table  2.     Unfortunately  4  of  tne  10  thermometers  faileu  to  operate  so  that 
temperatures  in  comparable  positions  were  not  obtained  in  ooth  cars  except  at 
the  middle  doorway  position,     however  the  records  indicate  that  temperatures 
throughout  the  loads  were  rather  uniform  as  might  oe  expected  in  far.  cars  and 
the  temperatures  were  averaged  for  comparison.     Tenrpera  tares  averaged  nearly  3 
degrees  cooler  in  the  boxes  than  in  the  baskets  at  tne  start  but  the  spread 
became  greater  during  transit  and  reacned  a  maximum  difference  of  0.7  and  y.O 
degrees  after  2h  end  36  hours  in  transit.     The  results  indicate  that  with  forced 
air  circulation  tnrough  the  lead,  cooking  was  more  rapid  when  peaches  were  ship- 
ped in  boxes  than  when  shipped  in  baskets. 

Inspection  data  of  sample  lots  after  ripening  at  destination  is  Bhcwn 
in  table  There  was  relatively  little  cruising  in  eitner  tyre  container  and 

no  significant  difference  between  them.     Development  of  browr.  rot  during  transit 
and  ripening  also  did  not  differ  significantly  oetween  lots  shipped  in  ooxes 
em  baskets.     Decay  due  to  ilhizopus,  however,  was  considerably  higher  in  peaches 
shipped  in  basl-ets  (average  }2.6  percent)  than  in  these  shinped  in  boxes 
(average  lb'. 3  percent).     Apparently  the  lower  temperatures  in  the  boxes  during 
transit  had  a  more  lasting  effect  on  Rhi zopua  than  on  brown  rot.     At  the  time 
of  the  inspection  the  fruit  was  mostly  firm  ripe  to  ripe  with  no  appreciable 
difference  oetweer.  those  in  baskets  and  boxes. 

Repulte  of  test  nc .   h.     Loading  of  car  FGE  5O52I  with  boxes  started  at 
c:Q0  PM  and  wbs  completed  at  c':lK,  PK.     Loading  of  car  WFE  ^9525  started  at 
1:00  PX  and  was  about  3/^  full  by  <;:00  PM  at  which  time  the  doore  were  closed 
until  7:00  PM  when  loading  was  resumed  am  completed  oy  7:30  PM.  Temperature 
of  the  fruit  during  loading  of  both  care  varied  from  SO*  to  86°F.  3urnett 
alberta  of  more  acvanced  maturity  than  the  commercial  pac*  were  usei  in  the  sample 
lots.     *hey  averaged  11.8  pounds  pressure  test  on  the  cheel s  and  6.6  pounds  on 
tne  sutures. 

Temperatures  en  route  are  snown  in  tacle  U,     Two  of  the  instruments  in  the 
box  load  ftiled  tc  operate  so  that  comparable  data  were  obtained  in  only  3 
positions.     The  average  of  tne  records  for  these  positions  indicate  t'.at  cooling 
of  the  fruit  was  appreciably  faster  in  tne  boxes  with  a  maximum  difference  in 
averege  temperature  of  f*F.  21*  hours  after  loading.     This  difference  was  reduced 
to  only  2°  by  the  end  of  3  days  in  transit. 
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The  sample  lets  were  ren.ovea  from  tne  cars  on  the  night  of  July  11.  Half 
of  the  lots  were  examined  on  July  12  after  oeing  at  rocm  temperature  over  night 
and  the  balance  on  July  13  after  an  additional  day  at  rcoiri  temperature.  The 
face  layers  were  examined  separately  and  the  results  given  in  table  5-  The 
data  indlcete  more  bruising  of  face  layer  fruit  in  tne  baskets  than  in  the  boxes 
in  the  lots  inspected  the  second  day  out  no  difference  in  the  first  examination. 
Because  of  the  great  variability  among  lots  the  difference  is  of  questionable 
statistical  significance.     When  all  of  tne  fruit  in  the  containers  is  considered 
(table  c)  the  difference  in  bruising  between  boxes  and  baskets  was  less  marked 
and  not  significant.     Decay  data  are  also  presented  in  table  6.  Insignificant 
amounts  of  decay  were  present  at  the  first  inspection  but  considerable  decay, 
mostly  ~rown  rot,   had  developed  by  the  following  day  and  wes  more  severe  in 
packages  shipped  in  the  top  layers  than  in  those  shipped  in  the  bottorr  layers. 
However,   there  was  no  appreciable  difference  oetween  lets  shipped  in  boxes  and 
those  snipped  in  baskets. 

Conclusion  fror?  results  of     test  1  and  test  U.     Results  in  both  tests 
Indicate  that  the  peaches  cooled  sonewnat  faster  in  tne  bushel  boxes  than  in 
baskets  both  in  fan  and  non-fan  cars.     The  difference  seep-eci  to  persist  longer 
in  the  fan  cars  than  in  the  non-fan  cars  and  was  sufficient  in  the  fan  cars  to 
Influence  somewhat  the  development  of  decay  due  to  Khizopus. 

The  more  rapid  cooling  in  the  ooxes  was  probably  due  to  the  greater  amount 
of  opening  in  the  boxes  (about  lb  square  inches  on  each  side)  as  compared  with 
the  caskets  (about  3.^  square  inches  around  the  sides; .     Furthermore  with  tne 
boxes  loaded  on  the  sides  and  one  immediately  aoove  tne  other  a  channel  is  formed 
froir  the  top  to  the  bottom  of  the  load  for  passage  of  the  air  through  the  boxes 
(and  around  the  fruit)  with  very  little  space  between  the  boxes.     On  the  other 
nana  with  Dtsrets  there  is  plenty  of  space  between  the  containers  ao  that  the 
air  can  flow  around  tne  containers  without  passing  through  them.     The  non-fan  cars 
were  2  inches  wider  than  the  fan  cars  so  tl^at  the  boxes  lid  not  fit  tightly  between 
tne  car  sides.     Consequently  the  top  and  oottom  layers  were  loaded  tightly  against 
one  side  cf  the  car  and  the  middle  layer  was  off- set  and  loaieo.  against  the 
opposite  side  of  the  car.     This  tended  to  cut  off  the  direct  channel  of  air  through 
the  load  and  may  have  been  partly  the  cause  of  tne  smaller  difference  in  rate 
of  cooling  of  the  box  and  basket  loads  in  non-fan  cars  than  in  the  fan  cars. 

In  cooling  the  heavier  load  in  boxes  to  about  5°^  lower  temperature  roughly 
^0  percent  more  heat  (3.T.U.)  would  be  removed  from  the  box  loai  than  from  the 
basket  load. 

T^gt  shipment  no  2.     affect  of  degree  of  fill  in  busnel  baskets  on  oruieing 
of  peaches  during  transit. 

Standard  ventilated  bushel  tub  bes/ets  were  used  in  this  test.     Ihey  were 
lined  with  slotted  paper  liners  and  cushion  paas  were  used  under  the  lids.  Two 
baskets  of  each  degree  of  fill  were  loaded  in  the  bottom  layer  and  the  top  layer 
near  the  doorway.     The  coanercial  run  of  iurnetts  hloerta  peaches  of  shipping 
maturity  (hard  to  firm;  were  used  in  the  test  pacKa<-*8.     as  snewn  in  table  7 
the  baskets  with  the  light  fill  varied  from  U9  3/16  to  50  U/16  pounds  and  the 
medium  filled  baskets  had  51  2/lr"  to  51  lh/lb  pdunds  of  peacnes.     doth  of  these 
would  be  considered  a  alacn  pack  commercially.     The  neavy  fill  oasicets  had  52  5/lb 
to  52  l^/lb  pounds  and  were  well  filled  but  the  lids  on  these  oas^ets  were  still 
not  as  high  as  son*  of  the  regular  run  of  oasxets. 
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Examination  8  for  oruising  were  made  in  -iew  York,  half  of  the  containers  being 
exfaroineoL  the  next  day  after  unloading  and  the  other  half  after  3  days  at  U5*F  and 
one  day  at  6?°.     Bruising  apparently  did  not  increase  appreciaoly  between  the 
firet  and  second  inspection  (table  7)-     Neither  was  there  any  consistent  difference 
between  the  top  and  bottom  positions  in  the  load.     There  appeared  to  be  an 
increu'e  in  bruising  with  increase  fill  particularly  in  the  face  layer  fruit. 
Because  of  incons-ister.cie 6  the  differences  are  not  conclusive. 

No  arpreci&ble  decay  w*8  found  in  these  lots. 

Test  shipment  no.  3»     Comparison  of  half  bushel  box,  peach  lug  ana  bushel 
basket  in  truck  sh*lprient  of  peacnes  from  ^ramling,   S.C.   to  K.T.C. 

Description  of  containers ■ 


Bushel  basket.     Inis  container  wa6  tne  same  type  as  described  earlier. 

Half  bushel  pox.     The  inside  dimensions  of  the  half  bushel  box  were  l£  1/8  x 
£  5/8  x  7  5/6  inches  with  a  capacity  of  lObC  cubic  inches.     The  sides  were  solid 
pieces  b  5/c  inches  wide  and  1/k  inch  thick,     ^he  tops  and  bottoms  consisted  of 
3  unitized  slate  2  1/2  inches  wide  and  1/6  inch  thick.     The  peaches  were  place 
packed  with  3  or  usually  U  layers  and  with  single  layer  corrugated  pads  top  and 
bottom  but  no  liner. 

Peach  lug.     The  inside  dimensions  of  the  petich  lug  were  16  1/8  x  11  1/2  x  k  1/2 
inches  (83^  cubic  incnes  capacity).     The  sides  were  solid  pieces  2  inches  wide  and 
1/U  inch  thick.     Ahe  tops  and  bottoms  consisted  of  U  unitized  slats  2  inches  wide 
by  1/6  inch  thick.     The  luge  were  place.packed  with  2  layers  of  fruit  and  with 
cushion  pads  top  and  bottom. 

Loaalr.g .     This  shipment  was  made  in  a  ref ri^ereted  trailer  truck  that  was 
loaded  with  peaches  in  bi6hel  oaskets  except  for  one  tier  of  the  lugs  and  one 
tier  of  the  half  bushel  boxes  at  the  rear  door6.     Three  test  boxes  of  each  type 
and  2  baskets  were  loaded  in  tr.e  top  layer  of  tneir  respective  tiers.     The  test 
packages  were  filled  with  retches  sorted  out  for  somewhat  more  advanced  maturity 
than  the  regular  commercial  pack.     As  there  was  only  one  tier  each  of  tne 
different  types  of  ooxes,  temperature  comparisons  were  not  of  interest  ana  no 
tenpereture  records  were  obtained. 

Loaiing  of  the  truck  was  completed  oy  U:00  PM  on  July  6.     It  arrived  at 
Hew  York  at  1:00  AM  on  July  8  (U5  hours  after  loading)  and  the  fruit  was 
examined  after  being  held  at  room  te:operature  for  12  hours  after  unloading. 

Pesults .     The  data  presented  in  table  8  do  not  show  any  appreciable 
difference  in  bruising  between  the  two  layer  lug  and  the  half  bushel  box.  More 
bruising  wee  apparent  in  the  bushel  basket  than  either  of  the  boxes  particularly 
in  the  fece  layer  fruit.     At  the  tioe  of  the  inspection  the  fruit  in  all  lots 
was  yellow  and  firm-rine  to  ripe,  mostly  ripe. 

Test  shipment  no.  6.     Comparison  of  3"^^ea  ^d  U-high  loads  of  peaches 
racked  in  bushel  baskets  and  loaded  in  fan  type  cars. 

An  appreciable  si.vin^  in  refrigeration  charges  to  shippers  and  in  trans- 
portation costs  to  railroads  could  be  realized  by  shipping  peaches  in  U-layer 
loa  is  ir.steei  of  3-layer  loads  as  is  now  practiced.     In  view  of  tr.e  greater 
efficiency  of  fan  cars  it  seemed  likely  that  U-nigh  loads  could  oe  used  with 
such  equipment  witnout  appreciably  sacrificing  the  rate  of  cooling  of  the  fruit. 
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Loading.     Two  fan  cars  of  similar  construction  and  in  good  condition  were 
used  in  this  test.     3oth  cars  w»re  loaded  with  tlberta  peacr.es  in  ventilated 
bushel  tab  basKets  with  a  3-high  load  (39b  baskets)  in  car  FOE  39O95  and  a 
u-high  load  (52$  beskets)  in  car  FOE  39o5l«     Loading  of  the  car  with  the 
3-high  load  started  at  3:30  PM  of  Jul/  26.     The  car  was  about  half  loaded  by 
U;00  PM  at  which  time  loading  was  suspended  and  the  door  closed.     Loading  was 
r°3uned  at  6:00  PM  end  completed  at  3:20  PM.     Loading  of  the  car  with  the 
U-high  load  started  at  K:20  FM  and  was  completed  by  l'J;30  PH.     During  loading 
Ryan  recording  thermometers  were  placed  in  the  center  of  tas.-tets  of  reaches 
and  loaaed  one  in  each  layer  at  the  quarterlength  and  doorway  positions  near 
the  centerlir.e  of  the  car.     As  temperature  records  were  of  primary  interest  in 
this  comparison,  test  packages  were  not  included  in  the  shipment.     The  two  cars 
were  shifted  out  together  and  vresu-nably  were  trar.soorted  in  the  sane  train  to 
■'ew  York.     The  car  witn  the  ^-high  load  was  unloaded  the  night  of  July  31  and 
tne  3-high  car  on  the  following  night. 

Results .     Te -ape rat  ire  records  taken  from  the  '.<yan  tnermometer  charts  are 
shown  in  table  9.     Ine  temperature  was  over  90V  when  loaded  but  dropped  rather 
quickly  even  in  the  u-high  load  so  that  all  tesiperat  ires  were  oelow  5O0  within 
kS  hours  after  loading.     The  average  temperatures    were  only  2-*-3°  lower  in  the 
3-high  load  than  the  U-high  load.     The  highest  tenperatares  were  in  the  top 
layer  of  tne  U  high  load  but  were  only  a  few  degrees  higher  than  top  layer  of 
the  3-high  lof.i.     These  limited  results  are  not  conclusive  but,  to -/ether  with 
the  general  knowledge  of  the  efficiency  of  fan  cars,   indicate  that  U-high  loads 
could  be  used  with  this  type  equipment  without  lioterially  retarding  the  cooling 
of  the  fruit . 

Railway  inspection  at  destination  iniicat^d  shifting  of  both  loads  to  about 
the  sane  extent.     The  inspection  of  the  fruit  did  not  indicate  any  significant 
difference  in  bruising  or  decay  in  the  two  cars.     In  the  3-high  load  there  were 
27  vieckageo  that  required  recoo-^ering  of  which  10  were  made  good  and  1/  or  U.3 
percent  could  not  be  made  good.     In  the  L  high  load  there  were  Uh  paclcages  tnat 
required  recoopering  of  which  3  were  made  good,  leaving  36  or  0.9  percent  that 
could  not  be  made  good. 
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